Exposure of rats to 500 ppm ethylene oxide for six hours a day, three times a week, for 12 weeks, lowered serum creatine kinase activity by more than 40%. The were purchased from Showa Tansan Co, Ltd (Tokyo, Japan). All other chemicals were reagent grade.
slightly decreased triglyceride concentration. After four weeks ofexposure, neither aspartate aminotransferase nor lactate dehydrogenase activity in brain, spinal cord, and muscle was affected but creatine kinase activity was clearly inhibited. In vitro, ethylene oxide inhibited creatine kinase activity in brain homogenate and in a purified muscle enzyme preparation. Dithiothreitol did not counteract the effect of ethylene oxide. Though the amount of sulphydryl groups in purified creatine kinase was decreased considerably by exposure to ethylene oxide, the enzyme still showed moderate activity. Thus ethylene oxide inhibits creatine kinase activity in vivo and in vitro and the inhibition appears to be unrelated to the disruption of sulphydryl groups in the enzyme.
Ethylene oxide (EO) is a highly reactive gas widely used in the chemical industry and for the sterilisation of steam Homogenates of the rat brain (0-33 mg/ml) with or without dithiothreitol (DTT) were bubbled with N2, CO, or EO gas for two minutes and CK activity was determined. Each value is the mean ± SD of three experiments.
Time (s)
Effects of ethylene oxide on sulphydryl group (0) and enzyme activity (0) ofpurified CK. Crystalline creatine kinase from rabbit muscle dissolved in 20 mM NaHCO3
(I mg/ml) was bubbled with EO gas for three, 10 CK has cysteine residues in its active site.8 In our in vitro study EO induced inhibition of CK was not counteracted by DTT, a protective agent for sulphydryl groups. This is in contrast with the suppression of the effects of acrylamide or methyl n-butyl ketone by DTT.9 There is, however, a possibility that EO acted on residues other than cysteine. Though EO decreased the amount of sulphydryl groups considerably, CK still retained its activity. Thus it appears that the sulphydryl groups that were attacked by EO may not be concerned directly in the catalytic action of CK.
To monitor human exposure to EO, measurement of the haemoglobin-histidine alkylation product, Nt-(2-hydroxyethyl)histidine has been proposed,'920 although the background level of this product apparently limits the sensitivity." Among the enzyme activities examined, CK activity was the most sensitive to EO. Since the concentration of EO used in our experiment was high, however, further studies are necessary to determine whether or not CK activity may be used clinically as an indicator of EO intoxication.
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